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|W .l ^Rg^GAL DISCECT H^y TNSTRP MEMTS-JMTO. METHOD 

/ y Cross-reference to related disclosure 

This disclosure is a continuation-in-part of a pending 
disclosure -filed September 12, 1991, bearing serial number 

^ iprfCT' Afc, ^67,77-7 

07/758,013, by the same inventors, entitled ''Cervical / 
Discectomy Instruments." 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

This invention relates to novel arthroscopic surgical 
instruments and novel methods for their use. More 
particularly, it relates to miniature tools having utility in 
connection with methods for performing a cervical discectomy* 

2 . Description of the prior art 

Neck pain is sometimes caused by the pressure of a 
ligament bearing against the spinal cord. The pressure can be 
surgically relieved by debulking, i.e., removing some of the 
nucleus beneath the ligament so that the ligament can return 
to its normal position. 

In highly invasive, i.e., non-arthroscopic surgery, 
nucleus debulking is performed by making a relatively large 
incision and cutting through the membrane that overlies the 
ligament and through the ligament in order to reach the 
nucleus. The nucleus is cut and sufficient amounts thereof 
are removed to thereby remove pain-causing pressure. 

In arthroscopic surgery, a small incision is made and 
the incision is dilated so that surgical tools may be 
introduced therethrough. More particularly, after the initial 
incision is made, a dilator tube is introduced thereinto to 




increase the diameter of the incision. The dilator tube in 
common use has a rather large inside diameter so that it can 
accept the various arthroscopic tools that are introduced 
thereinto as the operation proceeds* 

In arthroscopic surgery, one of the tools usually 
employed to debulk the nucleus is known as a punch tool 
because it operates something like a paper punch, i.e., a 
shearing action accomplishes the desired cutting. More 
particularly, a typical punch tool has an elongate neck and 
the shearing mechanism is positioned at the distal end of 
that neck. A pair of handle members at the proximal end of 
the neck are squeezed by the surgeon and the squeezing action 
causes a first part of the shearing mechanism to slide with 
respect to a stationary second part of that mechanism, and 
nucleus matter between said parts is sheared from the main 
body of nucleus matter. 

The cervical discectomy punches of the type just 
described operate in a batch mode, i.e., they shear a single 
piece of tissue for each entry through the incision to the 
surgical site. After each shearing action, the punch is 
withdrawn, an irrigation tool is inserted to irrigate the 
site and place the sheared piece of nucleus into suspension, 
the irrigation tool is withdrawn, a suction tool is inserted 
to vacuum the irrigation fluid and the sheared piece, the 
suction tool is withdrawn, and the punch tool is inserted for 
another shearing action. Thus, a surgeon might be required to 
make dozens of entries and exits through an incision in the 
course of a surgical procedure when using a conventional, one 
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* bate punch instrument. Such multiple entries, exits, and 
y * re-entries obviously extend the time required to perform the 
surgical procedure, and tire the surgeon and surgical 
assistants . 

Since arthroscopic surgical techniques require much 
smaller incisions than highly-invasive surgery, they permit 
much faster patient recovery and reduce the length of 
hospital stays and save the expenses associated therewith. 
However, there is a need for an improved method of dilating 
the initial incision so that tissue trauma arising from 
dilation is minimized. Moreover, improved instruments and 
surgical procedures are needed. 

There is also a need for an improved multiple function 
tool for performing multiple functions such as laser 
irradiation, irrigation, suction, and the like so that 
multiple re-entries to the surgical site can be minimized. 

The prior art, however, when considered as a whole at 
the time the present invention was made, neither taught nor 
suggested to those of ordinary skill in this field how the 
dilation process could be improved, how the known 
arthroscopic tools could be improved, or how the debulking 
procedure itself could be improved. 

SUMMARY OF THE INVENTION 

A novel set or kit of miniature tools is provided for 
use by arthroscopic surgeons so that cervical discectomy can 
be performed arthroscopically for the first time. 

Importantly, the novel kit includes plural dilator tubes 
having progressively shorter lengths and progressively 
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greater diameters; they are used in a second embodiment of 
the novel method to gradually dilate an arthroscopic incision 
to minimize the trauma to tissue. When the final dilator 
tube is in position, a novel multiple function tool having a 
relatively large outside diameter may be used advantageously. 

In the performance of both embodiments of the novel 
method, the procedure begins with the making of a small, 
arthroscopic incision. A stylet having a removable inner tube 
disposed concentrically within an outer barrel is then 
inserted through the incision, and the inner tube of the 
stylet is withdrawn, leaving the barrel in position. 

A first tool enables the physician to properly position 
a guide wire, known as a K wire, relative to the nucleus to 
be debulked. The K wire, with the aid of said first tool, is 
inserted through the bore of the stylet barrel; it guides all 
of the instruments used subsequently in the surgical 
procedure to the site of the procedure. 

In a first embodiment of the invention, the tool 
employed to position the guide wire is detached therefrom 
after said guide wire is properly positioned and a second and 
third tool are provided to facilitate the initial dilation of 
the arthroscopic incision. The second tool is the main sheath 
through which all other tools are inserted throughout the 
course of the first embodiment of the surgical procedure and 
may also serve as the irrigation tool so that the operation 
site can be irrigated with saline solution as needed. 

In the second embodiment, the second and third tools are 
not employed. Instead, after the first tool has been detached 
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from the guide wire, a plurality of progressively shorter in 
length but progressively greater in diameter dilator tubes 
are employed to gradually dilate the incision. More 
particularly, a first long, narrow diameter tube is 
telescopically inserted over the barrel of the stylet to 
provide a very small increase in the diameter of the 
dilation; this allows the tissue to gradually stretch. The 
stylet is then withdrawn, with the first dilator tube 
remaining in position. A second dilator tube, having a 
greater inner diameter than the first, is slid over said 
first dilator tube to again provide a slight increase in the 
diameter of the incision to allow the tissue to stretch 
further. The second dilator tube is shorter than the first, 
so that the trailing end of the first dilator tube extends 
beyond the trailing end of the second dilator tube. Thus, the 
first tube is easily withdrawn by grasping its trailing end 
and pulling it out. A third dilator tube, shorter than the 
second and having an increased diameter, is then introduced 
over said second dilator tube, and the above-described 
process is continued until the incision has been dilated to 
the desired diameter. When the penultimate tube is withdrawn, 
the final tube remains in place and said final tube becomes 
the sheath through which all instruments are inserted as the 
operation progresses. All of the longer dilator tubes may be 
withdrawn collectively after the shortest dilator tube has 
ensleeved the penultimate dilator tube, i.e., the surgeon 
need not withdraw each preceding tube after its ensleevement 
by the next greater in diameter dilator tube, but may instead 
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Leave the longer but narrower in diameter dilator tubes in 
place until the final dilation has been achieved. 

This invention further includes a ligament cutter; in 
the first embodiment, it is inserted through the bore of the 
main sheath. In the second embodiment, it is inserted through 
the bore of the largest in diameter dilator tube. The 
ligament cutter performs the function its name expresses. 
More particularly, it cuts through the membrane that overlies 
the ligament and it further cuts a passageway through the 
ligament to expose the nucleus material thereunder. 

The novel method further employs a novel punch tool 
having a continuous suction port. The novel punch tool 
enables the physician to complete an entire debulking 
procedure, i.e., to perform repeated shearing actions, with a 
single insertion through an incision. The punch is inserted a 
single time, and the physician squeezes the handle members 
thereof as many times as needed so that the shearing members 
slice off as many pieces of nucleus material as required. The 
pieces of excised matter are continuously removed from the 
site by a continuous suction that withdraws irrigation fluid 
and surgical debris from the site. The suction means is 
provided in the form of an elongate suction bore that is 
formed in the neck of the punch; a suction port to which a 
cannula is releasably secured is positioned at the proximal 
end of the suction bore, and an opposite end of the cannula 
is detachably secured to a collection tank that is in fluid 
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communication with a source of negative pressure- Suitable 
means are provided so that the physician can control the flow 
rate of the irrigation fluid through the suction bore. 

An arthroscopic cervical osteotone, an arthroscopic 
cervical cureet, with and without handles, a batch-type 
nucleus extractor, and a tool having multiple functions are 
also disclosed; all of these tools are insertable through the 
main sheath (first embodiment) or the largest in diameter 
dilator tube (second embodiment) as and if needed. 

Thus it is apparent that an important object of this 
invention is to provide arthroscopic surgeons with the tools 
they need to perform cervical discectomies . 

Another major object is to disclose the surgical 
techniques that are enabled by the novel tools. 

Still another object is to disclose a novel method of 
progressively enlarging an arthroscopic incision by employing 
a plurality of dilator tubes of decreasing length and 
increasing diameter . 

These and other important objects, features and 
advantages of the invention will become apparent as this 
description proceeds. 

The invention accordingly comprises the features of 
construction, combination of elements and arrangement of 
parts that will be exemplified in the construction 
hereinafter set forth, and the scope of the invention will be 
indicated in the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects of 
the invention, reference should be made to the following 
detailed description taken in connection with the 
accompanying drawings, in which: 

Fig. 1 is a side elevational view of a novel K-wire push 
knob showing a length of K-wire retained therewithin; 

Fig. 2 is a side elevational view of a novel dilator 
tube having a water port; 

Fig. 3 is a side elevational view of a novel dilator 

tube ; 

Fig. 4 is a side elevational view showing the tubes of 
Figs. 2 and 3 in their assembled configuration; 

Fig. 5 is a side elevational view of a novel ligament 
cutter ; 

Fig. 6 is a side elevational view of the novel cervical 
continuous suction punch; 

Fig. 7 is a side elevational view of a novel cervical 
osteotone member; 

Fig. 8 is a side elevational view of a novel cervical 
cureet ; 

Fig. 9 is a side elevational view of a batch-type punch 
tool of arthroscopic dimensions that may be employed in lieu 
of the continuous suction punch of Fig. 6; 

Fig. 10 is a side elevational view of a cureet tool 
having handle members like the handle members of the punch of 
Fig. 6; 
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Fig. 



11 depicts 



the dilator 



tubes of the second 



1 embodiment of this invention; 



Fig. 



12 depicts a first dilator tube in ensleeving 



relation to the outer barrel of a stylet; 

Fig. 13 depicts a second dilator tube, shorter but 
greater in diameter than the first, telescopically received 
over said first dilator tube; 

Fig. 14 depicts a third dilator tube, shorter than the 
second but greater in diameter, telescopically received over 
the second dilator tube; 

Fig. 15 depicts a fourth dilator tube having a length 
less than that of the third dilator tube, but having an 
internal diameter greater than said third dilator tube; 

Fig. 16 is a side elevational view of a novel 
combination tool ; 

Fig. 17 is an end view of said combination tool, taken 
along line 17-17 in Fig. 16; 

Fig. 18 is a perspective view of the distal end of said 
combination tool; 

Fig. 19 is the first of a series of animations showing 
the steps of the novel surgical procedure, and the tools 
employed in such steps; 



Fig. 20 is the second figure in said series; 

Fig. 21 is the third figure in said series; 

Fig. 2 2 is the fourth figure in said series; 

Fig. 23 is the fifth figure in said series; 

Fig. 24 is the sixth figure in said series; 

Fig. 25 is the seventh figure in said series; and 
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Fig. 26 is the eighth figure in said series. 

Similar reference numerals refer to similar parts 
throughout the several views of the drawings. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring first to Fig. 1, there it will be seen that 
the novel K wire push knob is denoted 10 as a whole. The 
proximal end 14 of K wire 12 is received within bore 16 that 
is formed in push knob 10. More particularly, the push knob 
includes a boss 18 and a knurled base 20; bore 16 extends the 
entire length of the boss and part of the length of the base 
as shown. A radially disposed set screw 22 having a knurled 
head screw threadedly engages an internally threaded radial 
bore formed in a reduced diameter part 21 of base 20, said 
radial bore intersecting bore 16 so that the leading end of 
the set screw bears against the K wire when the set screw is 
advanced to releasably retain the guide wire within bore 16. 

After the arthroscopic incision has been made and the 
inner tube of the stylet has been withdrawn, the push knob is 
grasped by the physician and the distal end of the K wire is 
inserted through the barrel of the stylet into the ligament 
at the point where the underlying nucleus is to be debulked 
(see Figs. 19 and 2 0) . The push knob 10 is then removed from 
the K wire by loosening set screw 22; penetration of the 
distal end of the K wire into the ligament retains it in 
position throughout the remainder of the surgical procedure. 

K wire 12 is preferably about 14 0mm in length, and the 
overall length of push knob 10 is 24mm. The reduced diameter 
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part 21 of base 2 0 is 8mm in length and the balance of base 

2 0 is 12mm in length. 

The incision is then gradually dilated in a novel way. 
The dilator tube 3 0 of Fig. 2 and the dilator tube 50 of Fig. 

3 are releasably coupled together to form a dilator means, 
shown in Fig. 4 , as a preparatory step to the dilation. Once 
coupled together, they are threaded over the K wire so that 
they are properly positioned. More particularly, tubular part 
52 of dilator tube 50 is slideably, i.e., telescopically , 
inserted into the hollow bore of the tubular part 3 2 of 
dilator tube 30. The dilator means thereby created is guided 
to the site by the K wire, i.e., the bore of tubular part 52 
axially receives said K wire. Note that the distal end 54 of 
tubular part 52 is tapered and extends beyond the distal end 
34 of tubular part 32. Note further that the proximal end 36 
of base 38 of tube 30 is slideably received within circular 
recess 56 formed in knurled base 58 of tube 50 and that boss 
59 of base 58 is slideably received within a complementally 
formed recess 40 formed in base 38 of tube 30. It should be 
noted that boss 59 extends from a bottom wall of recess 56. 
This provides a double lock between tubes 30 and 50. 

The tapered distal end 54 of tube 50 performs .the 
initial dilation; the taper is provided to avoid tearing the 
ligament as it passes through. After tube 50 has been 
advanced, then tube 30 is similarly advanced, i.e., it is 
advanced to the left as denoted by the directional arrow 42 
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in Fig. 4. Since tube 3 0 has an outer diameter only slightly 
greater than that of tube 50, this technique provides a 
gradual increase in the diameter of the incision. 

Tube 3 0 further includes a water port 44 having an inlet 
means adapted to be engaged by a cannula, not shown; the 
opposite end of the cannula is detachably secured to a source 
of saline solution under positive pressure. Suitable valving 
means are provided so that the physician can control the flow 
rate of saline solution to port 44. Port 44 is in open fluid 
communication with bore 4 6 of tubular part 32 so that saline 
solution flowing from the source thereof is delivered to the 
site of the surgical procedure under the direction and 
control of the surgeon. Port 4 4 is not needed when the novel 
combination tool of Figs. 16-18 is employed, because said 
tool incorporates a plurality of functions, including 
irrigation . 

After dilator tube 3 0 has been advanced to complete the 
dilation of the incision, as indicated by directional arrow 
42 as aforesaid, dilator tube 50 is then slidingly decoupled 
from the dilator means of Fig. 4 and withdrawn. In the first 
embodiment, dilator tube 3 0 which remains in position is then 
used as the main sheath through the bore 4 6 of which other 
instruments are inserted as the surgical procedure 
progresses, i.e., main sheath (dilator tube) 30 remains in 
position, as does K wire 12, until the surgical procedure has 
been completed. In the second embodiment, the dilator tubes 
shown in Fig. 11 are employed in the manner summarized above. 
In both embodiments, gradual dilation is accomplished; thiS 
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technique represents a major advance over the prior art 
technique of performing the dilation in a non-gradual manner 
with a single dilator tube. It should be noted that in both 
embodiments, the arthroscopic instruments are inserted 
through the bore of the last-inserted, i.e., the 

largest-in-diameter and shortest-in-length dilator tube. 

The inside diameter of first embodiment main sheath 30, 
i.e., the diameter of bore 46, is 2.5mm, and the outside 
diameter of sheath 30 is 3mm. (The inside diameter of the 
fourth dilator tube of the second embodiment is about 4 mm; 
thus, it is capable of receiving the novel combination tool). 
The overall length of main sheath 3 0 is 81mm. The length of 
tubular part 52 of dilator tube 50 is 92mm, including the 
10mm length of boss 59. Recess 40 formed in base 38 of main 
sheath 30 is also 10mm in depth to receive said boss 59. 

The ligament cutter 60 of Fig. 5 is next employed; it 
has an overall length of 104mm and it includes a tubular part 
62, having an outside diameter of 2.4mm, said tubular part 
62 having a leading end 64 ; leading end 64 has a cookie 
cutter-type cutting edge. Tool 60 further includes a proximal 
end having a 10mm in length knurled base 66, a boss 68 having 
about the same length, and a bore 70 for receiving the K 
wire. The ligament cutter 60 is used by threading it onto the 
K wire, i.e., by aligning said wire with bore 70 at the 
leading end of the cutter and by advancing the cutter through 
bore 46 of main sheath 30 toward the surgical site. The 
physician then oscillates the cutter 60 about its 
longitudinal axis of rotation as indicated by double-headed 
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directional arrow 72; this action causes cutting edge 64 to 
slice through the membrane overlying the ligament and 
continued oscillation and advancement of the cutter enable it 
to cut a passageway through the ligament and into the 
underlying nucleus. The cutter is withdrawn after the 
passageway has been formed, but main sheath 3 0 remains in 
position . 

Debulking of the nucleus may now be undertaken; the 
preferred tool for performing the debulking procedure is 
depicted in Fig. 6 and is denoted as a whole by the reference 
numeral 80. 

This illustrative embodiment of the novel cervical 
continuous suction punch 8 0 includes an elongate neck 82 
having a pair of shearing members collectively denoted 84 at 
the distal end thereof. Shearing members 84 are known in 
larger punch tools of the type used in highly invasive, 
non-arthroscopic surgery, and thus their construction need 
not be described. A handle means 86 in the form of a pair of 
handle members 88 and 90 is integrally formed with neck 82 at 
the proximal end thereof and said handle members depend 
therefrom; the members are pivotal ly .mounted about pivot 
point 89, and member 90 has a thumb-receiving loop 91. A 
strip 92 of spring steel or other suitable material biases 
handle members 88 and 9 0 apart from one another as indicated 
by arrow 93, i.e., the physician must overcome the bias to 
squeeze said handle members toward one another. Shear members 
84 are spaced apart from one another when punch 10 is in 
repose and ultimately converge toward one another when said 
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handle members are squeezed; a diverging motion precedes the 
converging motion, but, again, the particular operation of 
the shearing members is well known and need not be described 
here . 

A coil spring 94 or other suitable bias means is 
employed to urge the handle members 88 and 90 toward one 
another as indicated by converging arrows 95; thus, spring 
steel member 9 2 and coil spring member 94 are first and 
second bias means, respectively, that oppose one another. The 
strength of the opposing bias means is substantially equal. 
This unique arrangement of parts removes play from the handle 
means 86 and insures that the handle members 88 and 90 will 
always return to their respective positions of repose when 
the handle means is released. 

A bore 96 is formed in neck 82 and provides fluid 
communication between shears 84 and suction port 98 at the 
proximal end of punch tool 80. Bore 96 extends into port 98 
as shown; port 98 provides a mounting means to which a first 
end of a cannula, not shown, or other suitable flexible tube 
means is detachably secured when the novel punch 80 is in 
use. The second end of the cannula is detachably secured to 
an unillustrated collection receptacle that is in fluid 
communication with an undepicted source of negative pressure. 

The site of the surgical procedure is irrigated during 
the nucleus-shearing process by causing irrigation fluid to 
flow into water port 44 in main sheath 30; the inside 
diameter of the main sheath is sufficient to receive neck 82 
of punch tool 80 and to allow sufficient space thereabout to 
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* allow the irrigation fluid to flow freely to the surgical 
* * site. Thus, as each piece of nucleus is sheared by shears 84, 
releasing the squeezing motion imparted to handle members 8 6 
and 88 opens the shears and releases the excised pieces into 
the irrigation fluid. 

Suitable means are provided to permit the physician to 
control the amount of negative pressure supplied to port 98 
and thus the flow rate of irrigation fluid and surgical 
debris flowing therethrough in the direction of arrow 100. 

Thus, a single insertion of neck 82 through the bore of 
main sheath 3 0 is the only insertion needed to complete the 
entire debulking procedure. Irrigation fluid is introduced 
through water port 4 4 throughout the entire debulking 
procedure, and the suction applied to port 98 is similarly 
continuous throughout said procedure. 

Neck 82 is preferably about 105mm in length, exclusive 
of handle 86; said handle 86 has a length, measured from the 
neck 82 to the lowermost end of handle member 88, of about 
85mm. The outside diameter of neck 82 is 2.5mm, and the 
length of the movable part of the shear members 84 is 4mm. 

Fig. 7 depicts a cervical osteotone 110 that may also be 
inserted through main sheath 30 if chiseling of a vertebrae 
is required at any stage of the procedure. Osteotone 110 
includes a solid rod 112 having a chisel edge 114 formed in 
its leading end and a knurled base member 116 fixedly secured 
to its proximal end. The overall length of osteotone 110 is 
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125 mm; the length of rod 112 is 105 mm. The lateral extent 
of chisel edge 114 is 2.3mm so that the tool is easily 
insertable through the bore of the main sheath. 

A novel cervical cureet or scoop member 12 0 is depicted 
in Fig. 8; its rod part 12 2 and knurled base 12 4 have the 
same dimensions as the corresponding parts of the osteotone 
of Fig. 7. A scoop means 126 is formed in the leading end of 
rod 122; it has the same construction as a conventional scoop 
means of the type used in non-arthroscopic surgery, but is 
only 2.2mm in length. Cureet 120 is employed to scoop up the 
bone fragments created by bone chisel 110. 

The punch tool 13 0 of Fig. 9 is like the tool of Fig. 6 
in all respects except that it lacks suction port 98 and thus 
does not perform continuous vacuuming of the surgical site. 
It is suitable for use where the amount of debulking is 
limited. Neck 13 2 thereof is 105mm in length , has an outside 
diameter of 2.4mm, but has no bore formed therein; shear 
members 84 and the rest of the parts are similar to the parts 
of the punch shown in Fig. 6, as indicated by the common 
reference numerals . 

Similarly, the cureet 140 of Fig. 10 has a construction 
like that of the punch tool of Fig. 9, but it has a distal 
end with scoop means 14 2 that is activated by squeezing 
handles 88 and 90. Its neck 148 is also 105mm in length and 
2.4mm in outside diameter and it can also be inserted through 
the bore of main sheath 30. 

All of the dimensions disclosed herein are believed to 
be quite critical although small deviations therefrom still 
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fall within the scope of this important invention. The 
dimensions allow cervical discectomy to be performed by 
arthroscopic instruments. The inside and outside diameters of 
the dilator tubes and the outside diameters of the members 
insertable through the main sheath 3 0 are critical because 
they enable the arthroscopic procedures disclosed herein. 

In the second embodiment, the dilator tubes of Fig. 11 
are used in lieu of the second and third tools. After the 
inner tube of the stylet has been withdrawn, dilator tube 150 
is guided to the surgical site over the outer barrel of the 
stylet or guide wire 12, as depicted in Fig. 12. As shown in 
Fig. 13, larger in diameter but shorter in length dilator 
tube 152 is then telescoped over tube 150. Tube 150 may be 
withdrawn at this time, or left in place as depicted. This 
process is repeated with dilator tubes 154 and 156, as shown 
in Figs. 14 and 15. Alternatively, the earlier-inserted tubes 
may be withdrawn as dilator tubes of decreasing length and 
increasing diameter are slipped over each preceding dilator 
tube, but there is no need to withdraw a dilator tube as soon 
as it has been ensleeved by the next greater-in-diameter 
dilator tube. The last-inserted dilator tube, in cervical 
applications, has an inner bore diameter of about four mm. In 
this second embodiment, all of the tools are introduced 
through the last-inserted dilator tube instead of through 
main sheath 30. In all other respects, the second embodiment 
is the same as the first. 

Dilator tubes of larger diameters are employed in lumbar 
applications. Typically, the last-inserted dilator tube in a 
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* lumbar operation that follows the teachings of this invention 
1 will have an internal diameter of about ten mm. 

Figs. 16-18 depict a combination tool 160 that is 
inserted through dilator tube 156 as depicted in Fig. 25. 
Tool 160 includes a rod lens 162 for viewing the surgical 
site, optical fibers 164 for illuminating said site, 
irrigation tube 166 that leads rod lens 162 as shown, laser 
channel 168 that leads irrigation tube 166, and suction tube 
170 that leads laser channel 168. This important tool 160 is 
more fully disclosed in a co-pending U.S. patent application, 
bearing serial no. 07/810,622 which is incorporated herein by 
reference. Connector 167 interconnects irrigation tube 166 
to an external source of irrigation fluid. Similarly, 
connector 169 connects laser channel 168 to a source of 
coherent light, and connector 171 connects suction tube 170 
to a source of negative pressure. 

The novel surgical techniques made possible by the novel 
tools will now be disclosed. Figs. 19-26 provide a 
diagrammatic animation of the steps of the novel procedure. 
More particularly, Fig. 19 depicts the first step of the 
novel procedure for debulking a tissue; stylet 11 is inserted 
as shown and the inner part thereof is removed therefrom. 
Guide wire 12, having its proximal end secured to holder 10 
(see Fig. 1) is inserted into the stylet as indicated in Fig. 
20, and holder 10 is then detached therefrom. Next, stylet 11 
is removed, leaving guide wire 12 in the position depicted in 
Fig. 21. Elongate, narrow in diameter dilator tube 150 is 
then guided to the incision by guide wire 12 ; the leading end 
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of. dilator tube 150 thus dilates the incision slightly. 
Next, dilator tube 152 , having a length less than that of 
tube 150, but having a greater internal and external diameter 
is ensleeved over tube 150 so that the leading end of tube 
152 enters the incision and gradually dilates it. The same 
steps are followed with tubes 154 and 156; note that tube 156 
has the shortest extent, and the greatest outside and inside 
diameter; it represents the final dilator tube and performs 
the function of dilating the incision to its final dilation. 

Tubes 150, 152, and 154 are then removed so that only 
tube 156 remains in position. 

Next, as depicted in Fig. 23, the ligament cutter 6 0 of 
Fig- 5 is inserted through tube 156 so that tissue cutting 
may begin. Fig, 24 shows bore 157 formed in the tissue after 
cutter 60 has been used and withdrawn from tube 156. 

Combination tool 160 is then inserted through tube 156, 
as depicted in Fig. 25. The physician then performs the 
multiple functions already described. 

Fig. 26 indicates how tool 160 is withdrawn. Marks 180 
indicate tissue that is fused together by the heat generated 
by laser channel 168 as tool 160 is gradually withdrawn. 
This prevents tissue (disc material) from escaping through 
annulus 182. Note by comparing Figs. 25 and 26 that the 
tissue in Fig. 2 6 has been debulked so that the protruding 
disc material collapses back into the cavity formed in the 
disc material by tool 160. The steps of this method were 
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.also disclosed, albeit to a different extent, in U.S. patent 
* bearing serial no. 07/695,633 to the present inventor; that 
disclosure is incorporated hereinto by reference. 

This invention is clearly new and useful. Moreover, it 
was not obvious to those of ordinary skill in this art at the 
time it was made, in view of the prior art considered as a 
whole as required by law. 

This invention pioneers the art of arthroscopic cervical 
discectomy instruments and methods for their use. 
Accordingly, the claims that follow are entitled to broad 
interpretation, as a matter of law, to protect from piracy 
the heart or essence of this breakthrough invention. 

It will thus be seen that the objects set forth above, 
and those made apparent from the foregoing description, are 
efficiently attained and since certain changes may be made in 
the above construction without departing from the scope of 
the invention, it is intended that all matters contained in 
the foregoing construction or shown in the accompanying 
drawings shall be interpreted as illustrative and not in a 
limiting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific 
features of the invention herein described, and all 
statements of the scope of the invention which, as a matter 
of language, might be said to fall therebetween. 

Now that the invention has been described, 
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